More research is needed to understand how the detection and attribution of climate change impacts and shapes stakeholder mitigation and adaptation behaviors in the tourism industry. Pile sorting has been a widely used method in anthropology and psychology, but few studies have used pile sorting to understand how people think about climate change risks. The goal of this study is to address these gaps in the literature by using pile sorting to understand group cognition of nature-based tourism stakeholders about climate change and how these perceptions influence mitigation and adaptation behaviors. We conducted the study in Western Maine, an area highly vulnerable to climate change due to the region's reliance on winter nature-based tourism. Participants were selected using chain referral. Pile sorts were embedded in nineteen semi-structured interviews. Participants were given 34 cards listing environmental and social conditions and asked to sort them using their own criteria for organization of piles. We used multidimensional scaling analysis in SPSS 24 to analyze the pile sorts and generate a spatial map depicting how terms were related. Transcripts were thematically coded to further understand pile names. Two dimensions emerged from the data: perceived control and drivers and impacts. Perceived control was low and terms in these piles were often acknowledged to be caused and influenced by humans, but participants felt that these issues were out of their control to mitigate or manage. Participants distinguished between drivers of climate change and resulting impacts to both the tourism and overall socio-ecological system. Understanding how nature-based tourism stakeholders in the study region understand climate change will help inform our interpretation of risk perceptions and behavioral responses to climate change. This knowledge will help tailor climate change communications to be more effective in building awareness, empowering stakeholders to mitigate and adapt in the face of climate change.
INTRODUCTION
Given that perceptions can influence behavior, more research is needed to understand how people think about climate change to better understand their willingness to act [1] . Due to nature-based tourism's vulnerability to changing climate and its contribution to greenhouse gas emissions, research to understand detection and attribution of climate change impacts is important because these perceptions can drive adaptation and mitigation actions [2] . Vulnerability refers to the extent to which systems and individuals are susceptible to, and unable to cope with, climate change risks [3] . A tourism destination decreases their vulnerability to climate change by increasing capacity to respond to and influence change, thereby increasing resilience [4] . Tools from cultural domain analysis can help identify group cognition, while leading to a greater understanding of how tourism stakeholders frame climate change, and its effects.
Cultural domain analysis and pile sorting
A cultural domain is a set of things or items that are all in the same mental category where all items are alike in some important way [5] , [6] . Pile sorts ask the question "What goes with what?" to understand group cognition of a cultural domain. Researchers use an emic approach by asking participants to sort cards into piles using the criteria that are most salient to determine similarity [7] . Despite the ease of administering the technique, pile sorting has rarely been used to understand how people think about climate change. A pile sort methodology has been used by several other authors to understand risk perceptions [8] - [9] but only one study has used pile sorting to understand group cognition of climate change [10] . We address this gap in the literature by incorporating a pile sort into interviews to understand how tourism stakeholders as a group think about climate change and how that group cognition attenuates or amplifies climate change risk perceptions.
Detection and attribution of climate change impacts
To respond to climate change, it is necessary to predict its impacts on natural and human systems [11] . From a social science perspective, it is important to understand how, if at all, people detect climate change effects and whether these observed/perceived impacts are being connected back to climate change. "Detection of impacts" of climate change addresses the question of whether a natural or human system is changing beyond a specified baseline that characterizes its behavior in the absence of climate change [11] . "Attribution" addresses the question of the magnitude of the contribution of climate change to a shift in a system [11] . Tourism is a climate sensitive economic sector; recent research efforts have focused on understanding its vulnerability to climate change and identifying the impacts of climate change on the system, yet few studies have focused on detection and attribution of observed impacts and resulting behavioral responses in the tourism industry [1] , [12] .
Tourism and climate change in Maine
Tourism is one of Maine's largest industries, supporting 16% of state employment with 105,957 direct jobs [13] . In 2016, nearly 19 million tourists stayed one or more nights in Maine, spending nearly 6 billion USD [13] . Of those 19 million visitors, 35% specified interest in outdoor activities, indicating that nature-based tourism is an important economic industry in Maine [14] . In 2015, nature-based tourists spent over 8.3 billion USD [15] . The nature-based tourism industry's economic importance in Maine and reliance on natural features makes it especially sensitive to the effects of climatic changes. In Maine, climate models predict higher average annual temperatures, longer summers and shorter winters, increases in precipitation, and decreases in snowfall [16] . These changes are expected to continue and perhaps worsen in the future, increasing vulnerability but also providing new development opportunities. Therefore, understanding how nature-based tourism stakeholders perceive their risk to climate change, ad their level of preparedness is important to cope with negative effects and take advantage of opportunities that might result for climatic changes. Our study is the first to assess stakeholder climate change risk perceptions in Maine in an attempt to understand detection and attribution of impacts to climate change.
METHODS

Study area
We chose to conduct our research in the Maine Lakes and Mountains tourism region in Western Maine due to the economic importance of winter tourism to communities [17] and because it experiences higher visitation in winter months [14] . The area is home to Maine's most visited ski resorts; winter activities include Nordic skiing, snowshoeing, ice fishing, and 
Methodology
The data presented here were part of a larger project studying climate change risk perceptions in Western Maine's nature-based tourism industry in the summer of 2016 via semi-structured phenomenological interviews with 19 nature-based tourism stakeholders. Participants were selected using snowball sampling whereby participants recommended other potential participants until data saturation was achieved [18] . Nineteen pile sorts were conducted faceto-face as part of the interviews that were transcribed verbatim [19] . Participants were provided with 34 cards, each containing an environmental (17) or social condition (17) subject to variability as a result of climate change.
We used a structured, unconstrained pile sort approach where participants were given the same 34 cards, which were shuffled in between exercises, and asked to sort them into however many piles they wanted [5] , [20] . The only criterion given was that terms should be placed in piles according to similarity and differences. After piles were constructed, participants were asked to name each pile and describe why they sorted the terms into their respective piles. Piles were photographed and the explanation of the sorting process was recorded as part of the interview and transcribed verbatim.
Statistics
The goal of pile sorting is to understand a cultural domain or group cognition or "what goes with what" [5] . To accomplish this goal, we used multidimensional scaling (MDS) to create a spatial map of how terms are related [5] . Data were analyzed using SPSS 23. Data were first entered into a two-dimensional matrix using Excel (Table 1) . MDS plots were generated in SPSS to assess stress levels and dimensionality. Stress levels are recorded in Table 2 for 2, 3, and 4 dimensions. Pile names and participant description of pile sorting thought processes were analyzed in NVivo Pro 11© to understand what conceptual lens participants were using when sorting items [21] .
RESULTS
The total number of piles entered into SPSS was 116. On average, participants sorted the 34 items into six piles, with the number ranging from 3 to 10 piles. As previously stated, a stress value of 0.1 or less is considered to be excellent, while a stress value over 0.15 is unacceptable [6] . With these values in mind, in addition to the difficulty in interpreting more than two dimensions and the limited usefulness of such interpretations, we selected the two-dimension solution (Fig. 1) . Upon reviewing the names participants gave their piles and analyzing their explanations, we determined "perceived control" as the x-axis dimension and "scale of impacts" as the y-axis dimension of the MDS plot. Table 3 lists the nine lenses used by participants when sorting items.
Six participants included piles that related to perceived levels of control. Naturally occurring phenomena were described as those that were not caused or impacted by human behavior, and therefore were seen as more difficult to control. Naturally occurring phenomenon included climate change and resulting impacts, such as changes in the amount of snow and rain, and rising sea level. Participants associated impacts caused by anthropogenic actions with higher levels of perceived control. For most participants, impacts were either caused by humans or were naturally occurring. 
To the left side of the plot, items related to human actions were seen as slightly more controllable. One participant, Colleen (participant names have been changed to protect confidentiality), sorted cards into a pile where perceived control was high with two piles labeled "Daily Impacts: We Can Control" and "We Can Control but don't do Very Well." Colleen was involved in agritourism and spoke about how her operation can control impacts such as animal and plant disease outbreaks, carbon dioxide emissions, and water pollution. Colleen acknowledged that while she can personally control her agritourism business, she has no control over impacts from neighboring businesses. This resulted in varying levels of perceived control.
All six participants who used perceived control as a criterion for the pile sort exercise had piles indicating low levels of perceived control. The terms in these piles were often acknowledged to be caused and influenced by humans but participants felt that these issues were out of their control to manage or influence. One participant described how he was personally experiencing some of the pile sort items but felt that one person could not make a difference in effectively reducing these impacts. This was a sentiment shared by several other participants who described phenomena such as climate and temperature change as global problems with little perceived control in being able to reduce the local impacts of these conditions. Participants felt unable to lessen the impacts of these conditions and only able to react or adapt to them, resulting in a low level of perceived control; however, one participant included "resilient" in her "Things We Bring upon Ourselves" pile.
I guess I sort of feel that, I guess this pile is kind of related in terms of, these are things that we bring on ourselves…Resilient. We need to be able to adapt to whatever changes come our way, you know? (Angela, Regional Manager).
What starts out as a tentative placement of "resilient" ultimately becomes its final categorization. She justifies her decision by saying that a state of community or tourism destination level resilience is created by humans' abilities to adapt to changes, and therefore is within the control of the community. Even though human actions result in negative environmental outcomes, humans' actions are also capable of positively impacting the community and tourism destination, such as increased resilience through adaptation.
Dimension 2: drivers and impacts
Participants sorted items into piles noting the drivers and resulting environmental impacts, both positive and negative, to either the tourism or overall social-ecological system. Participants often differentiated between human drivers and environmental drivers of change. Several participants created "Weather" piles and went on to explain the connection between drivers, such as climate change, and impacts, such as warming temperatures. Most participants listed human behaviors as resulting in harmful impacts to both environment and society.
Similarly to "Weather", several participants created piles entitled "Climate Change" or "Related to Climate Change." When asked to explain their thinking behind sorting terms, these participants went on to describe the drivers of climate change impacts.
Just looking at those as macro drivers, climate change, driven by carbon dioxide emissions, leading to increased temperatures, leading to changes in seasons. From there, there's a whole series, you know from changes of seasons that has influence on weather patterns, ice storms, hurricanes, sea level, erosion, snow, all those things I would see as linked to climate and changing seasonal patterns (Thomas, Regional Manager).
This participant then went on to list impacts driven by climate change. Interestingly, most participants who developed piles associated with climate change were able to list resulting impacts; however, not as many participants described the drivers or causes of climate change.
Of the participants who discussed causation of climate change, two acknowledged human behaviors as drivers of climate change. Four participants created a pile specific to climate change and did not choose either human or natural causation. The remaining two participants were uncertain about drivers of climate change. In contrast, most participants were able to confidently identify impacts of climate change. The majority of participants who used these criteria distinguished between impacts driven by human actions and those that occurred naturally outside of human influence. There were few instances where participants described mixed drivers where a phenomenon could exist naturally but be caused also by human actions. Overall, participants focused on sorting terms into drivers and resulting impacts of environmental change, but did not specifically focus on drivers and impacts of climate change.
DISCUSSION
Participants who used perceived control to label their piles generally felt as though they lacked control over many card items. Participants distinguished between human and natural causation, which were associated with higher and lower perceived levels of control respectively. Human actions were seen as largely negatively impacting the environment.
Perceived behavioral control refers to an individual's perceived capability at successfully engaging in a behaviour, and is represented by perceived efficacy -the belief that one's actions make a difference -and controllability -the extent of control [22] . Participants generally expressed low levels of control, especially over events that were perceived as naturally occurring, such as loss of biodiversity, increases in tick populations, and changes in specific climate variables. Previous research has indicated that perceived behavioral control may be especially important in predicting behavior when participants feel they do not have conscious control over a phenomenon [22] , [23] . This could mean that the low perceived control expressed by participants might be an important factor when deciding to respond to climate change.
The low levels of perceived control and self-efficacy may pose a barrier to climate change mitigation and adaptation strategies [24] . Climate change is often thought of as being beyond the capability of one individual to deal with; this idea was shared by several participants. This sentiment is in keeping with other studies that have found climate change to be a global problem and because of its vast scope, many people feel that they as individuals can do little to fix the problem [23] , [24] . Our research suggests that many participants are uncertain about the causes and drivers of climate change and feel as though addressing climate change is out of their control. In combination with an incomplete understanding of the causes of climate change [24] , low perceived control and low self-efficacy can inhibit stakeholders from addressing stressors that they may be able to influence through individual or collective action. Milfont [23] found that higher self-efficacy can be related to higher levels of concern, perceived risk, and environmental engagement. Previous studies have also found a positive connection between knowledge of climate change, self-efficacy, and willingness to help address climate change [23] , [25] . The low perceived control expressed by participants could result in limited or no mitigation behaviors if participants do not think their behaviors have any influence on global phenomena. Our findings indicate that participants did not fully understand drivers of climate change and expressed low perceived control in their ability to influence both climate change drivers and impacts.
Increasing participants' feelings of perceived control and self-efficacy could help foster mitigation and adaptation strategies [25] . A study of UK residents found that lack of knowledge, uncertainty or skepticism, fatalism, helplessness, and lack of enabling initiatives were all barriers preventing effective engagement with climate change [26] . Matasci et al. [27] identified similar barriers to climate change actions including a lack of knowledge regarding how the tourism destination is being impacted and the potential mitigation and adaptation strategies available to stakeholders. It appears that providing more climate change information, especially about local impacts [26] through trusted sources, could be a means to increase climate change mitigation and adaptation behaviors. Empowering Western Maine tourism stakeholders through increased knowledge could help increase perceived control and self-efficacy, thereby increasing behavioral intention to mitigate and adapt to climate change. Additionally, more knowledge of pro-environmental behaviors could help empower participants and increase perceived efficacy by exposing them to behaviors that they could adopt that would positively impact the environment [25] .
Sorting items based on whether impacts were driven by humans or nature could influence perceived control among participants and may help determine willingness to act. Previous research has found that people are more willing to reduce environmental risks if they are caused by humans [28] . A survey of US residents found that belief in anthropogenic climate change was related to feelings of responsibility, which could translate into the adoption of adaptation and, especially, mitigation behaviors [29] . Understanding the combination of environmental and anthropogenic drivers could help empower tourism stakeholders in Western Maine to take action to reduce their climate impact. For example, understanding the causes of climate change, both natural and human drivers, could help participants make connections between their own actions and broader environmental phenomena [26] .
Pile sorting has broad applications and could be a powerful tool [5] to help address the need for a better understanding of how people think about climate change. Our results indicate that increasing perceived behavioral control amongst tourism stakeholders could encourage mitigation and adaptation behaviors. Participants felt that they had very little control over climate change. Participants also made connections between human and environmental drivers and resulting impacts. Very few participants acknowledged that environmental and anthropogenic drivers could work together to create impacts. Providing tourism stakeholders with more information about climate change causes, impacts, and potential solutions could be a strategy to increase knowledge of drivers and impacts and increase perceived behavioral control, leading to more pro-environmental action.
